Anecdotes are powerful tools that humans use to make decisions. Despite their power and influence, they are sometimes misused, and sometimes undervalued. Ignoring or under-estimating the role of anecdotal information in health care decisions is likely to hinder communication among decision makers, and to retard their uptake of research evidence. Anecdotal information should not be considered as a replacement for, but as a complement to formal research evidence. If evidence-based health care is to meet its potential, the important role of anecdotes must be acknowledged, studied and utilized.
Introduction
One of the greatest advances of the past half century has been the concerted international effort to close the gap between research and practice, through systematic collection, appraisal, synthesis, and use of research evidence to guide decisions in health care. This process, often referred to as evidence-based health care, has the potential to show us which practices do more good than harm, which are the most effective and efficient, and to help us choose among different alternatives. It also helps us to identify important gaps in our knowledge.
Both of us have spent our professional lives as researchers, generating, synthesizing, and promulgating the results of formal research. We are firmly committed to the importance of that research. We join with other advocates of evidence-based health care in recommending practice based on formal research studies over that based on informal observation, and in ranking different sources of information according to the extent to which they avoid bias [1, 2] . Nevertheless, as clinicians (and at times as patients) we are aware of the profound influence that informal observation sometimes has on our own decision-making activities, despite our faith in scientific methodology.
This illustrates a strange contradiction. Despite its low ranking in the evidence hierarchy, anecdotal information exerts a disproportionally powerful influence on clinical thinking and behaviour. The paradox was well described by William Asher: "If you can believe fervently in your treatment, even though controlled tests show that it is quite useless, then your results are much better, your patients are much better, and your income is much better too.... It is an almost insoluble problem, and the majority of worth-while doctors are driven to a compromise in which they muster enough genuine belief in their treatment to keep their patients happy and maintain their own respect, while preserving enough doubt to admit their inadequacy during transient bouts of uncomfortable honesty" [3] . How can it be that anecdotal information, so low on the evidence hierarchy, is still so influential? Can we dare to think that even in these days of evidence-based health decision making, anecdotal information may still have an important role to play?
We decided to dare. The need to explore this uncomfortable paradox motivated us to write this paper. We will use the term anecdotal information to include any type of information informally gained, either from personal or clinical experience, one's own or that of others, in contradistinction to evidence generated by formal research studies. In the article, we will re-examine the role that anecdotal information plays in human inference and understanding; consider its interaction with evidence from formal research studies; and highlight its strengths and weaknesses as a component of health care decision making.
The role of anecdotal information in human inference
One must be careful to distinguish between the use of anecdotes to convey ideas and influence behaviour, and their validity in making causal inferences. The former is well established; the latter is controversial, to say the least.
The role of anecdotes as a compelling, convenient and efficient vehicle for conveying information and modifying behaviour has been demonstrated by a large body of experimental research [4, 5] . These studies document the means by which a number of independent but related factors contribute to the impact of anecdotal information. Primary among these is the emotional interest of the information. Events that happen to us personally are more interesting than those that happen to others; those that happen to people we know or care about are more persuasive than those that occur to strangers or people about whom we have neutral feelings. 'I saw it myself is more personal and more vivid than second hand data. The experience of people whom we admire and respect influences us more strongly than that of those whom we regard less highly. Another important set of factors relates to the concreteness and vividness of the anecdotal information. A picture can be worth a thousand words, and real life exposure can be worth many thousand more [4] . Face to face recommendations have been experimentally shown to be more influential than informationally superior data presented impersonally [6, 7] . In health care, recommendations by a respected local peer were shown to be a more powerful force for change in clinical practice than were evidence-based consensus guidelines published nationally [8] . Thus, no further discussion of the value of anecdotes in conveying information or modifying behaviour is needed.
The role of informal observation in making causal inference is much more controversial. We make inferences from anecdotal information using simple rules of thumb which allow us to define and interpret the data of physical and social life, and reduce complex tasks to much simpler operations [4] , For the most part, these knowledge structures allow us to categorize data accurately, our judgmental heuristics lead to correct inferences, and both are essential for rapid decision making under normal circumstances.
It is true that people sometimes look for the wrong data, see the wrong data, or make wrong inferences on the basis of their understanding of the data [6] . To the extent that motivation influences behaviour, inferences can be distorted by needs and wishes. Nevertheless, this does not obviate the fact that these rules of thumb are essential for everyday life, and will often lead to correct and useful conclusions.
The tendency of people to persevere in what may appear to be irrational beliefs is disturbing to the scientist, but may not be as irrational as it appears. This persistence may arise from higher order epistemic goals, such as the importance of stability to beliefs and belief systems. It may arise from differences in values, or in the outcomes that we consider important. People's tendencies to persevere in their beliefs are so striking as to raise the possibility that such perseverance serves goals that may be more fundamental and important than holding 'correct' views of particular issues [4] .
Remarkably little attention has been paid to the value of anecdotal information in health care decisions at all levels. Most of the research on this type of information and its role in human inference and decision-making has been conducted by social and cognitive psychologists. If the research in other disciplines can be extrapolated to health care, it would be reasonable to expect that sometimes our knowledge of the individual patient, the clinical setting, or our own expertise may override the more generalized evidence from even the best formal studies [9] . Randomized clinical trials can tell us which treatment is better, but they cannot tell us for whom it is better. The fine line that the clinician must walk in this situation is parallelled by that faced by patients and other lay members of the public involved in health care decisions (e.g., family members, policy makers, and journalists).
We recognize the inherent weakness of anecdotal information. The same elements (knowledge structures, judgmental heuristics) that produce the more typical successes of informal inferences also can lead to major disagreements and seriously misleading errors. While formal research methodology can also lead to disagreements and errors the quantitative, explicit and replicable nature of scientific investigation makes the disagreements much easier to resolve, the errors much easier to correct, than is the case with informal inferences.
Tension between research evidence and anecdotal information
We are concerned that evidence-based health care is not as widely accepted or utilized as it could be, and should be. Despite its strong theoretical appeal and its general acceptance by the international clinical community [10, 11] , some still express skepticism about the practical utility and applicability of evidence-based decision making in ordinary practice [12] [13] [14] . Some have condemned the concept as signalling the end of clinical freedom [15] . We believe that those critics are misguided, and do not properly understand the extent to which properly conducted and properly understood research can guide us to effective therapy.
Those who really follow the principles of evidence based health care, 'the conscientious and judicious use of current best evidence from clinical care research to guide health care decisions' [11, 16, 17] , understand that conscientious and judicious use does not mean blind adherence. They are making efforts to integrate research evidence with other types of information, values, preferences, resources and circumstances.
Nevertheless, we recognize that this integration will not be easy. Perhaps, to some extent, this may reflect our own biases. As researchers we are more comfortable with results that can be systematically collected, replicated, analysed, and reported. Anecdotal information involves a departure from scientific rigour. As clinicians (and as patients) we are more comfortable with the vivid experiences of our daily lives.
If properly addressed, this tension could become a healthy influence, which could lead to a more balanced blending of formal research and personal experience. If we fail to recognize and constructively address this tension, positions will be further polarized, and both health and health care will suffer.
Bridging the gap between research evidence and anecdotal information
Evidence-based health care is a movement that seeks to bridge the gap between research and practice, by speeding up the rate with which research evidence enters into health care decision-making. We propose that similar efforts to integrate evidence from formal research with individual anecdotal information will help to bridge the gap between existing knowledge and practice. We humbly suggest some steps towards that goal. The first step involves the realization that apparently similar decision scenarios are often not identical. Each decision is unique. The characteristics of the decision makers (their background, knowledge, values), the information available to them, and the circumstances in which they make the decisions, will vary [16] . The relative roles of evidence from formal research and informal understanding in decision-making should also vary accordingly.
When both formal research evidence and anecdotal information are available, and point in the same direction, they will reinforce each other, and can have an impact on practice far greater than could be achieved by either alone. Research findings are more readily accepted when they confirm already present beliefs [18] . Anecdotes can personalize, illustrate, and 'market' the research findings, by presenting them in more meaningful ways to others.
The problem arises when the decisions that would be made on the basis of formal research would be different from those made on the basis of preconception or anecdotal information. The degree to which individuals will (or should) be willing to overturn their prior beliefs in the light of research evidence depends on many factors, including their underlying philosophy, the tenacity of their prior beliefs, and the strength and relevance of the evidence. We believe that the 'default position' should be to let formal research evidence prevail over the anecdotal information, unless the research is shown to be irrelevant, inconclusive, biased or imprecise. In any case, the basis for the decision taken should be shared with all the other individuals who could be affected by the decision.
When research evidence suggests that the treatment options are roughly equivalent, or when there is a balance between the beneficial and the adverse effects of a treatment, anecdotal information, along with the values and preferences of the decision makers, can be the predominant determinants of the decision.
Sometimes no evidence from formal research is readily available. In this case the decision maker must decide whether or not there is a need to search for such evidence. Often a search is not warranted, because the decisions to be made are too trivial or too routine to justify the costs or trouble of further efforts. Anecdotal information provides adequate guidance. When decisions have important consequences, however, a search for research evidence is necessary. This may require consultation with colleagues, and the use of readily available databases such as the Cochrane Library, Best Evidence, or Medline which is now available free of charge on the Internet [19] . If no formal evidence can be found, then anecdotal information provides the best and only information on which to base our understanding and decisions. Both clinician and patient must be explicitly aware when this is the case.
When high quality evidence is not available to guide important health care decisions [20, 21] we must hope that the intuitive understandings and the outcomes of the decisions made on anecdotal evidence will serve as the stimulus to perform the necessary formal research, and can provide the hypotheses on which more definitive studies can be based. We recognize that sometimes (probably not nearly as often as is claimed) it may be impossible to carry out formal studies, because the clinical problem may be rare or the necessary studies not be feasible or attractive to funders.
One promising but as yet little used approach towards bridging the gap between anecdotal information and formal research is the 'N of 1' trial [22] in which alternate treatments are randomly applied to the same person, so that the trial can answer the question of what is best for that individual, rather than either on the opinion of the practitioner or on what is best 'on average'. Other approaches towards bridging this gap should be conceived, explored, and tested.
Harnessing the power of anecdotal information
As we enter the 21st century, we cannot afford to ignore the complexity of the learning process and human communication. We need flexible strategies to capitalize on the diversity of backgrounds, roles, needs and styles of all the individuals involved in health care decisions. If we are to succeed in maintaining high quality and affordable health care services that can result from the conscientious and judicious use of the best available evidence, we must be creative and humble enough to accept that all types of information can play important roles.
Anecdotes play a complementary role to formal research, and can facilitate the application of research evidence in health care decisions. They can be powerful teaching tools, to be used at the bedside, in small groups or in classrooms, or to influence public or professional opinion. They can be vehicles to deliver the results of formal research to clinicians, patients, policy makers and politicians in attractive, personalized and intellectually appealing formats. They can also, if used wisely, assist in making health care decisions. The task of evaluating the appropriate role for anecdotal information in evidencebased health care presents exciting methodological challenges.
